Monitoring leukocyte traffic in vivo into human delayed-type hypersensitivity reaction.
Leukocyte traffic from blood to sites of inflammation has been elaborately studied in animal models and in vitro. However, to date, little understanding has accumulated on the process in humans in vivo. A noninvasive light confocal microscopy technique has enabled us to image leukocyte rolling, arrest and transmigrated cells in vivo in human tissues. In the current study, a delayed-type hypersensitivity (DTH) reaction was elicited in the lower lip of healthy, Bacille Calmette-Guerin (BCG)-vaccinated volunteers by injection of respective purified protein derivate (PPD), mimicking the classic cutaneous Mantoux reaction. Subjects were imaged with real-time confocal microscopy at baseline and 2, 4, 24 and 48 h after the injection. The number of rolling leukocytes did not increase significantly until at 48 h. Even then, rolling cells were seen in only a minority (23%) of blood vessels. The frequency of engaged blood vessels was, nevertheless, significantly greater than at baseline. As the inflammation generated with this challenge was mild, transmigrated leukocytes could be detected in the confocal microscopy only occasionally. Histology of biopsies taken immediately after imaging at 48 h showed a T cell-dominated leukocyte population at the site of the DTH reaction. We have thus developed a method to monitor noninvasively leukocyte traffic in vivo in human subjects during the classic inflammatory model of delayed-type hypersensitivity reaction.